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JAPANESE PATENT APPLICATION KOKAI NO. 61-7374 
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Patent application No, 59-12 73 75 

Filed: June 22, 1984 

Inventors: Asahiro Awane et al 

Applicant: Yokohama Rubber K.K. 

1. TITLE OF THE INVENTION 

Simple Non-slip Material 

2 . CLAIMS 

1. A simple non-slip material in which an adhesive layer 
having a thickness of 0.01 to 2 mm is laminated on one surface of a 
crosslinked rubber layer, having a thickness of 0.3 to 5 mm. formed 
by blending 0 to 20 parts by weight of a reinforcing filler having a 
particle diameter of 1 [xm or less with 100 parts by weight of a 
butyl rubber and/or a halogenated butyl rubber. 

2. The simple non-slip material according to Claim 1 
wherein 5 to 95% by weight of the butyl rubber and/ or the 
halogenated butyl rubber is replaced with a natural rubber and/or a 
polyisoprene rubber. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Technical Field of the Invention] 

The present invention relates to a non-slip material on a 
frozen road surface, and this non-slip material can exert a non-slip 
effect only by sticking the non-slip material itself on each of tire 
treads, the bottoms of shoes or the like, and hence it can eliminate 
a troublesome or an unpleasant operation at a time when a 
conventional non-slip tool is attached. 



Among various road surface states, a frozen road 
surface is slipperiest, and so walking and the running of a 
car are noticeable dangerous. In order to increase 
frictional resistance on the frozen road surface, it is 
effective that a flexible rubber material is used on shoe 
bottoms or tire treads so as to increase a contact area with 
the road surface. In cold districts where the road surfaces 
are frozen in most period of winter, the shoes and the tires 
to which such a contrivance is given are used. Thus, the 
rubber material has the increased frictional performance on 
such a frozen road surface, but it is poor in wear 
resistance and the frictional performance on a wet road 
surface and hence it is not suitable for its use on the 
unfrozen road surface. Therefore, in districts where the 
road surfaces are scarcely frozen, there are usually used 
relatively flexible shoe bottoms or tire treads which are 
suitable on the dry road surface and the wet road surface. 
In such a condition, when the road surface is rarely frozen, 
measures for avoiding the danger during walking and the 
running of a car are necessary. 

As such measures, it can be contrived to attach non- 
slip tools such as climbers or chains to the shoes or the 
tires. However, such conventional non-slip tools are ■ 
unsuitable for general uses, and the attachment of these 
tools is troublesome. Furthermore, in the cast that such 
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tools as mentioned above are used, impact is large during 
the walking or the running of the car, so that the 
unpleasant use of these tools is unavoidable. 

On the other hand, a rubber material of the tire 
5 tread or the shoe bottom which can be used at a portion 
rubbed on the road surface is generally blended with a 
filler having reinforcing properties and a particle diameter 
of 1 ^m or less in order to increase the wear resistance. 
It is known that a butyl rubber and/or a halogenated butyl 

10 rubber containing the filler having the reinforcing 

properties shows a large frictional resistance on the wet 
road surface (e.g., Japanese Patent Publication No. 57- 
59256). However, such a rubber material has a disadvantage 
that the frictional resistance on the frozen road surface is 

15 low. The present inventors have investigated whether or not 
the disadvantage that the frictional resistance of the 
rubber material using such a butyl rubber and/or halogenated 

) 

butyl rubber on the frozen road surface is low is an 
essential disadvantage which this elastomer has. As a 

20 result, it has unexpectedly been found that the butyl rubber 
and/or the halogenated butyl rubber not containing the 
filler having the reinforcing properties exhibits the large 
frictional resistance equal to that of a natural rubber or a 
polybutadiene rubber which are heretofore considered to 

25 possess the large frictional resistance on the frozen road 
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surface at a very slippery temperature (-5°C to 0°C), and 
the above-mentioned rubber shows the much larger frictional 
resistance on the wet road surface than the above-mentioned 
elastomer. In consequence, the present invention has been 
5 attained. 

[Object of the Present Invention] 

An object of the present invention is to provide a 
simple non-slip material which can exert a non-slip effect 
only by sticking the non-slip material itself on each of 

10 shoe bottoms or tire treads in the case of walking or the 
running of a car and which can eliminate an unpleasant 
feeling during the walking or the car running. 
[Constitution of the Invention] 

The gist of the present invention resides in a 

15 simple non-slip material in which an adhesive layer having a 
thickness of 0-01 to 2 mm is laminated on one surface of a 
crosslinked rubber layer, having a thickness of 0.3 to 5 mm, 
formed by blending 0 to 20 parts by weight of a reinforcing 
filler having a particle diameter of 1 pim or less with 100 

20 parts by weight of a butyl rubber and/or a halogenated butyl 
rubber . 

Next, the constitution of the present invention will 
be described in detail. 

A rubber in the present invention is a butyl rubber 
25 and/or a halogenated butyl rubber, but 5 to 95% by weight of 
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this rubber is preferably replaced with a natural rubber 
and/or a polybutadiene rubber. 

In the present invention, a cross linked rubber layer 
is laminated on an adhesive layer, but in this case, a 
5 reinforcing layer comprising a fibrous substance is 
preferably interposed between both the layers. 

In the present invention, the above-mentioned rubber 
can be directly used as the crosslinked rubber layer, but 
the rubber can be blended with a reinforcing filler such as 

10 carbon black, silica, clay or calcium carbonate in a ratio 
of 20 parts by weight or less of the reinforcing filler to 
100 parts by weight of the rubber. The particle diameter of 
this reinforcing filler is required to be 1 fxm or less. In 
addition, the above-mentioned rubber for use in the present 

15 invention is preferably blended with an organic or an 

inorganic short fiber having a length of 10 fxm to 3 mm and a 
length/diameter ratio of 10 to 500 in a ratio of 1 to 40 
parts by weight of the short fiber to 100 parts by weight of 
an elastomer. 

20 It is indispensable that the rubber layer of the 

present invention is crosslinked. The frictional 
performance of the rubber on a frozen road surface is 
scarcely affected by the presence of the crosslinking, -but 
if the rubber layer is not crosslinked, a flow phenomenon 

25 occurs owing to shearing force by friction between the 
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rubber and the road surface, particularly the dry road 
surface, so that the wear of the rubber layer is noticeable 
and hence its durability is poor. 

The crosslinking can be accomplished by the 
5 utilization of a known method which comprises, for example, 
adding sulfur, a quinoid such as paraquinone dioxime, a 
resin such as bromomethyl-alkylated phenol resin, or a 
peroxide such as dicumyl peroxide, and then carrying out a 
heat treatment or applying electron rays, radiation or the 
10 like. 

The thickness of the crosslinked rubber layer is 
required to be in the range of 0.3 to 5 mm. If the 
thickness of the crosslinked rubber layer is less than 0.3 
mm, strength is low, and if it is more than 5 mm, stiffness 

15 is poor, and therefore such a thickness cannot be employed. 

Such a crosslinked rubber layer can be attached to 
tire treads or shoe bottoms via the adhesive layer which is 
laminated on the back surface of the rubber layer. It is 
preferred that an adhesive is capable of adhering to the 

2 0 rubber and has an adhesive strength of 4 kg/cm^ or more. 

Furthermore, the adhesive which can removably adhere to the 
non-slip material is suitably an adhesive substance obtained 
by mixing a polymeric material such as a diene or a vinyl 
polymer with a rosin derivative, a coumarone resin, a 

25 terpene resin, a petroleum resin or the like as a tackifier. 
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and then, if necessary, adding a filler, a plasticizer and 
the like to the mixture. 

The thickness of the non-slip material according to 
the present invention is in the range of 0.01 to 2 mm. If 
5 the thickness of the non-slip material is less than 0.01 mm, 
recesses on the tire treads or the shoe bottoms can scarcely 
be filled up therewith, and it is difficult to make the 
dense adhesive layer, and if it is more than 2 mm, the 
shearing force of the adhesive layer inconveniently 

10 deteriorates. 

As described above, the simple non-slip material of 
the present invention is composed of the crosslinked rubber 
layer which mainly becomes a frictional surface, and the 
adhesive layer for attaching the same, but if necessary, a 

15 reinforcing layer comprising a fibrous substance may be 
interposed between the crosslinked rubber layer and the 
adhesive layer. Examples of the fibrous substance include 
celluloses, nylons, vinylons (trademark), polyesters and 
steel wires, and the fibrous substance, when used, can be 

20 interwound into a string and then arrayed in one direction, 
or it can be used as a plain cloth or a nonwoven fabric. 

Furthermore, in the simple non-slip material of the 
present invention, in place of the formation of the 
reinforcing fibrous substance layer, 1 part by weight or 40 

25 parts by weight of an organic or an inorganic short fiber 



having a length of 10 urn to 3 mm and a length/diameter ratio 
of 10 to 500 with respect to 100 parts by weight of an 
elastomer component may be added to the crosslinked rubber 
layer. As shown in Japanese Patent Application No. 
5 151109/1983, such a short fiber has an effect of increasing 
stiffness without altering the frictional performance of the 
rubber layer. In this case, if the length of the short 
fiber is less than 10 pun, or if the length/diameter ratio is 
less than 10, or if the amount of the short fiber to be 

10 blended is less than 1 part by weight, the effect of further 
sufficiently increasing the stiffness cannot be obtained. 
Conversely, if the length of the short fiber is more than 3 
mm, or if the length/diameter ratio is more than 500, or if 
the amount of the short fiber to be blended is more than 40 

15 parts by weight, working properties are inconveniently poor. 

The butyl rubber and/or the halogenated butyl rubber 
not including a fine particle filler, which is the elastomer 
component of the crosslinked rubber layer constituting the 
frictional surface of the simple non-slip material of the 

20 present invention, has a little lower frictional resistance 
on the frozen road surface in a low-temperature range (-6°C 
or less), as compared with the natural rubber and/or the 
polybutadiene rubber. Therefore, in order to keep the" 
performance of the non-slip material at a high level in the 

25 low-temperature range, in the simple non-slip material of 



the present invention, 5 to 95% by weight of the butyl 
rubber and/or the halogenated butyl rubber which is the 
elastomer component of the crosslinked rubber layer can be 
suitably replaced with the natural rubber and/or the 
polybutadiene rubber. The employment of such an elastomer 
blend enables the maintenance of the frictional resistance 
at the high level on the frozen road surface and the wet 
road surface in the whole temperature range. 

Next, the structure of the non-slip material 
according to the present invention will be described with 
reference to drawings. 

Figs. 1 to 5 show each a sectional view of the non- 
slip material of the present invention. Fig. 1 is an 
embodiment in which an adhesive layer 2 is laminated on the 
one surface of a crosslinked rubber layer 1; Fig. 2 is an 
embodiment in which a reinforcing fibrous layer 3 is 
interposed between the rubber layer 1 and the adhesive layer 
2; Fig. 3 is an embodiment in which the rubber layer 1, a 
reinforcing fibrous layer 3, the rubber layer 1, the 
adhesive layer 2 are laminated in this order; Fig. 4 is an 
embodiment in which the rubber layer 1, the adhesive layer 2, 
the reinforcing fibrous layer 3 and the adhesive layer 2 are 
laminated in this order; and Fig. 5 is an embodiment in 
which a rubber layer 4 including a short fiber and the 
adhesive layer 2 are laminated. 
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Next, the present invention will be described in 
detail with reference to examples. 
Example 1 

100 parts by weight of each of various elastomers, 5 
5 parts by weight of zinc flower, 2 parts by weight of sulfur 
and 1 part by weight of tetramethyl'thiuram disulfide were 
roll-mixed, and the resultant mixture was molded into a 
sheet having a thickness of 1.5 mm, and then crosslinked at 
160°C until an end point of 95% crosslinking was reached, 

10 thereby obtaining a rubber sheet. 

Furthermore, a plain cloth in which a nylon cord of 
420 d/ I was arrayed in a ratio of 40 cords every 5 cm in 
longitudinal and transverse directions was coated, on a 
release paper, with a solution obtained by adding 80 parts 

15 by weight of a petroleum resin (C5 fraction) and 540 parts 
by weight of toluene to 100 parts by weight of a natural 
rubber as an adhesive, followed by stirring and dissolving 
so that a dry thickness might be 1.5 mm, and the cloth was 
then dried to prepare an adhesive sheet comprising a 

20 combination of the adhesive layer and the reinforcing 
fibrous substance layer. 

The above-mentioned crosslinked rubber sheet was 
stuck on the adhesive sheet to prepare a simple non-slip 
material having a structure shown in Fig. 4. 

25 The thus obtained simple non-slip material was stuck. 
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via the adhesive layer, on the surface of a tread rubber for 
a snow tire comprising 100 parts by weight of a separately 
prepared natural rubber, 5 parts by weight of zinc flower, 2 
parts by weight of stearic acid, 80 parts by weight of HAF 

5 carbon black, 45 parts by weight of a paraffinic process oil, 
1 part by weight of N-oxy»diethylene»benzothiazyl-2-sulphene 
amide and 2 parts by weight of sulfur as a typical example 
of a portion on which non-slip is required, and the 
frictional performance of the non-slip material was then 

0 evaluated by the use of a British portable skid tester. As 
frictional road surfaces, there were used ice plates at -2°C 
and -8°C as frozen roads surfaces, and a road surface of a 
safety walk (made by Three M Co. , Ltd.) for the outdoors 
covered with water as thick as 1 mm, as a wet road surface. 

5 Elastomers used in the non-slip materials and the frictional 
performances thereof are shown in Table 1, and the 
frictional performances are represented as indexes in the 
case that the frictional resistance of the tread rubber for 
the snow tire is regarded as 100. 
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It can be understood from Table 1 that the elastomer 
not including the reinforcing fine particle filler is 
usually more excellent in the frictional performance on the 
frozen road surface than the rubber material including a 
5 fine particle filler such as carbon black in consideration 
of performances such as wear resistance. This tendency is 
remarkable on the frozen road surface at a temperature 
(-2°C) recognized to be very slippery. Above all, the 
frictional performances of a butyl rubber (Example 4), a 
10 halogenated butyl rubber (Example 5), a natural rubber 
(Example 1) and a blend thereof (Example 6) on high- 
temperature frozen roads are much more excellent than other 
elastomers . 

On the other hands, on the wet road surface, the 
15 butyl rubber, the halogenated butyl rubber, and a blend of 
these rubbers and the natural rubber can maintain the more 
excellent frictional performance as compared with the rubber 
for the treads, whereas the natural rubber, the styrene- 
butadiene copolymer and the polybutadiene rubber are poor in 
2 0 the frictional performance. 

As is apparent from the foregoing, the simple non- 
slip material of the present invention, in which the 
frictional surface comprises the butyl rubber, the 
halogenated butyl rubber and the blend of this rubber and 
25 the natural rubber, can be understood to be a material which 
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can exert an excellent non-slip effect on the frozen road 
surface and the wet road surface. 
Example 2 

Each of the simple non-slip materials used in 
5 Examples 1 to 6 was stuck on the whole periphery of a snow 
tire along a width of 3 cm on both the shoulders of the snow 
tire of 165SR13 size, and the performance of the snow tire 
and that of the snow tire provided with the simple non-slip 
material on ice were comparatively evaluated. In 
10 consequence, the results shown in Table 2 were obtained. 
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Performance on Ice'' 


Brake 
Performance 


Cornering 
Performance 
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100 


100 


Snow Tire Provided 


120 


140 


with Non-slip 







(6) When a car having a cylinder capacity of 1800 
cc and four test tires was run on a skating rink at an outer 
temperature of 2°C and at an ice temperature of -2°C along a 
circular track of a radius of 22 mm at the highest possible 
speed, a maximum lateral acceleration was measured. A 



cornering performance is represented by an index in the case 
that an index regarding the snow tire is regarded as 100. A 
brake stop distance at a speed of 30 km/hr was measured, and 
a brake performance is represented by an index in the case 
that that of the snow tire is regarded as 100. With regard 
to each of both the performances, the larger the index is, 
the better the performance is. 

As is apparent from Table 2, the simple non-slip 
material of the present invention is effective to secure 
safety at an encounter with a frozen road surface, and 
needless to say, the attachment of the simple non-slip 
material is easier as compared with a conventional non-slip 
material such as a tire chain. 
[Effects of the Present Invention] 

The simple non-slip material of the present 
invention exerts the following effects. 

(a) The non-slip material of the present invention 
is merely stuck on tire treads or shoe bottoms via an 
adhesive layer, and hence its attachment operation is easier 
than a conventional chain or spike. 

(b) The non-slip material of the present invention 
has a large frictional resistance on both of a frozen road 
surface and a wet road surface, so that slip can effectively 
be prevented. 

(c) The non-slip material of the present invention 
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is flexible, and hence its feeling at the time of use is 
good and it is free from an unpleasant feeling. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 to 5 are sectional views of non-slip 
5 materials of the present invention, respectively. 

1 ... Rubber layer, 2 ... Adhesive layer, 3 ... 
Reinforcing fibrous substance layer, 4 ... Rubber layer 
including a short fiber 



